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STUVWXYZ[\ ]W ^_` `aU Zbc`[d Taefdgh `aU iecTZ`jTd UTXcTjTdk ^T]jh^ecl ^TUVWXYZ[\ W ^TUVWXYZ[\ cWXTmdXcdjl Z[nWXTi XT

bY[nWXclUT `iWc`W ]W Taefdgh Tm]jW_YZWaTd aecTdo Z_YjWce cY[nWXTZ ]hZ`]`Wa`aU ] Tm]jW_Wcpiq rTjT Taecec`e ]W bc`sdge T

^TaU\mcl W ceZ\iTs`jeVcl ^TUVWXYZ[\q

tPu*"R
vY]Tm\ ]W Taefdgh c`swTd b cW]neXdgha`aU UTXcxjy Tm]jW_YZWaTd aecTd zcW[d^TZWcl bY]Tm\{ WnemT ZnW]jc|i` cY[nWXi` zbY]Tm\

Z\jZT_ecl ZnW]jcTd }`ccT]~Td{ WnemT }`]jTd _eWn`bW}cTd UTXcTjTdq

�I25�F4�F K�525E45KG��

�^TnT}cT]~ �Wi`cT ]q_qTq z�Wneg nec �^TnT}cT]~{ mTnW bWnTsecY ��q��q���� W XT TmaUTXclUT _e�`]j_W mTnW bW^p]WcY ��q��q����

z�maUTXc| _e�`]je_ �[_e]clUT ]hXd �_Wj`]nWZW �o TXX`en �_To ZnTs[W �������{q �Xecj`�`[W}cl }p]nT T_�Wc`bYa`e z��� { ge �� ���

���q
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�^TnT}cT]~ ]W cebWU�fW XT s`WXceUT [Tc]Tn`XTZWclUT aen[dq

123456 77� 7>�;���=7: ; D�7CB��=� D;���D;=�

8�L�5��K63 ��F H5KGIMF4�F �EG5M4F� H3M�F�6�

 }jTZcY bYZ`e_[W mTnW bT]jWZecY bW ^_eX^T[nWXd ce^_ej_s`jlUT j_ZWc`W �^TnT}cT]j` z�T`c� aTcae_c{q

 }jTZcl iej¡X\ W ZweTmeacl h}jTZcl bY]WX\ mTn` h}jTZcTd geXcTj[Td [Tcb`]jecjce W^n`[TZWclq

¢ h}jTZcTi TmXTmp ���� �^TnT}cT]~ ceZ\[TcWnW s`WXce T^_WZ\ Z|bcWic|aU aU|m i`cdn|aU h}jTZc|aU TmXTmpq

��£K5¤ 5LF¥5MI4�I �F�45G2�M�L� H25��F6 JI�FG6� I H3M¦H65M

�nUTXTm| iWgejT[ cW[d^TZWc| ]W Taefdge Tm]jW_YZWaTd aecTdo [jT_Y bWU�fW aecd Tm]jW_Wc`W W cY[nWX\ ]hZ`]`Wae ] Tm]jW_Wcpi

zanTo ^_e^_WZdo iTcjYso ^T`]jcl W ^TXq{q

�h}W]~Td Tm]jW_YZWaeg aec\ XnUTXTmlUT UiTjclUT iWgej[d c`e ]h h_T[\ b adXbpaU bX_TgTZ Wc` _eWn`bTZWcl [d_bTZl _TbX`en\o

[jT_l Zbc`[n` XT iTiecjd dZeXec`W XnUTXTmlUT iWgej[d XT ^TdspZWc`Wq

�h}W]~Td Tm]jW_YZWaeg aec\ XnUTXTmlUT ceUiTjclUT iWgej[d c`e ]h TX �q ghnW ���� h_T[\ b adXbpaU bX_TgTZo [jT_l Zbc`[n` XT

iTiecjd bW_WXec`W XnUTXTmlUT ceUiTjclUT iWgej[d XT ^TdspZWc`Wq

S_`eie_c| ^_e^T}pjWc| ^T}ej

<F�4§ �EG5M4§ 5¤�5¤�F

�

<FH��5KG�F�4F ��F�L�3�HI��LF �EG5M4§

5¤�5¤�F

�

>3H5M �525�6�
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SefWscl ^_T]j_`eX[\ W aec`c\ ]W Taefdgh `aU iecTZ`jTd UTXcTjTdq

®%¯%¬QR
°ebe_Z\ ]h bYZ±b[\ ] ced_}`j|i }W]TZ|i Z\ieXbecpi WnemT Z|w[Tdo jZT_`W ]W cW [_\j`e bcYi\aU _`bp[ WnemT ]j_Yj b ^TXc`[Wc`Wq

�aefdgh ]W Z T}W[YZWceg Z|w[e bYZ±b[dq

tPQ²¯0R

STbcYi[\ [ h}jTZceg bYZ`e_[e bW TmXTm`e TX ��q��q���� XT ��q��q����=IJ�45 K���5�

vYZ±b[\ ^_` `aU Zbc`[d ]W Taefdgh iecTZ`jTd UTXcTjTdq vYZ±b[\ ^_` `aU ^_eZbWjp ]W Taefdgh Tm]jW_YZWaTd aecTdq ³[ ]W ^_`

`cZecjW_`bYa`` b`]jpo se ]diW bYZ±b[TZ ge `cY W[T `aU Z|w[W Z h}jTZcpajZeo dZeXh ]W bYZ±b[\ Z h}jTZcpajZe W Z h}jTZceg bYZ`e_[e Z

jTijT b`]jecTi Taececpq

�m]jW_YZWa`W aecW bWU�fW aecd bY]Tm W cY[nWX\ ]hZ`]`Wae ] Tm]jW_Wcpi zanTo ^_e^_WZdo ^T`]jclo ^_TZpb`eo ][TcjT W ^TXq{q  _T[\ b

adXbpaU bX_TgTZ c`e ]h ]h}W]~Td Tm]jW_YZWaeg aec\q ´W[d^TZWcl bY]Tm\ ]W Taefdgh ZYsec|i W_`jiej`a[|i ^_`eie_Ti b

Tm]jW_YZWapaU a`ecq

vcpsec`e UTXcTj\ bY]Tm ]W d^_WZdge Z\jZT_ecpi T^_WZceg ^TnTs[\q

6



�������� �	 
�� � 
 �� ��� � � � � � � � � ��� � � � � � � � � � �

STbcYi[\ [ h}jTZceg bYZ`e_[e bW TmXTm`e TX ��q��q���� XT ��q��q����=IJ�45 K���5�

��

µ�

��

��

 !

"!

��

�_�YcTi h}jTZceg geXcTj[\ cemTn` ^T][\jcdjl s`WXce Z|UTX\q
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 }jTZcl iej¡X\ W bY]WX\ mTn` W^n`[TZWcl Z _Yia` ^nWjclUT bY[TcW T h}jTZcpajZe ^T}W] aenlUT h}jTZclUT TmXTm`Wo T[_ei biec\

wj_d[jh_\ Z|[WbTZ Z Xx]neX[d ne�`]nWjpZc\aU bi`ecq �^TnT}cT]~ ]^äfW [_`jl_`W ^_e i`[_T h}jTZch geXcTj[dq
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vYZ±b[\ c`e ]h bWmeb^e}eclq
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�5HKI� I2F¤5 M�K6�G

�X^`]\ XnUTXTmlUT UiTjclUT iWgej[d ]h ]jWcTZecl Z\aUYXbWgha b ^_eX^T[nWXWceg XTm\ geUT ^TdspZWc`W W ^_eX^T[nWXWclUT

^_`emeUd geUT T^Tj_emTZWc`Wq �X^`]TZW~ ]W bW}pcW ^_Z|i XfTi ie]`WaW cW]neXdghaeUT ^T dZeXecp XnUTXTmlUT iWgej[d XT

^TdspZWc`Wq � X_TmcTi XnUTXTmTi UiTjcTi iWgej[do [jT_lUT Tm]jW_YZWa`W aecW z_e]^q ZnW]jcl cY[nWX\{ ge � ��� ��°o ]W

h}jdge W[T T bY]TmYaUq STbei[\ ]W ceTX^`]dghq S_eX^T[nWXWcY XTmW ^TdspZWc`Wo iej¡XW TX^`]TZWc`W W TX^`]TZY ]WXbmW ]h

dZeXecl Z cW]neXdghaeg jWmdV[ey

� n`ceY_cW ��

�X^`]\ XnUTXTmlUT ceUiTjclUT iWgej[d ]h ]jWcTZecl Z\aUYXbWgha b ^_eX^T[nWXWceg XTm\ geUT ^TdspZWc`W W ^_eX^T[nWXWclUT

^_`emeUd geUT T^Tj_emec`Wq �X^`]TZW~ ]W bW}pcW ^_Z|i XfTi ie]`WaW cW]neXdghaeUT ^T dZeXecp XnUTXTmlUT iWgej[d XT

^TdspZWc`Wq �_Tmc| XnUTXTm| ceUiTjc| iWgejT[o [jT_lUT Tm]jW_YZWa`W aecW z_e]^q ZnW]jcl cY[nWX\{ ge � ��� ��° W c`sw`Wo ]W

h}jdge W[T T cY[nWXTaUq S_eX^T[nWXWcY XTmW ^TdspZWc`Wo iej¡XW TX^`]TZWc`W W TX^`]TZY ]WXbmW ]h dZeXecl Z cW]neXdghaeg

jWmdV[ey
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